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Risk Factors for Respiratory Syncytial Virus*associated Lower 
Respiratory Illnesses in the First Year of Life 


Catharine J. Hoiberg.’ Anne L. Wright.'*® Fernando D. Martinez.'*® C. George Ray,®*^ 
Lynn M. Taussig.'*® Michael 0. Lebowitz.' ® and Group Health Medical Associates* 


The relate of breast feeding and other factors to the incidence of respiratory 
syncytial virus^associated lower respiratory tract illness (RSV*LRI) in the first year of 
life 1 $ examined. The study population is 1,179 healthy infants ertrolled at birth between 
May 1980 and January 1984 into the Tucson Children’s Respiratory Study, Tucson; 
Arizona. Each subiect s data were assessed at each month of age during the first year 
of life, during those months when respiratory syncytial virus was isolated. A number of 
significant relations were observed, particularly between t and 3 months of age. At this 
age. the risk of having a RSV-LRI increased in association with <1-month or no breast 
feeding, with being male, and with increasing numbers of others sharing the child's 
bedroom In multivariate analysis, only sex and the number of others sharing the room 
remained as significant direct effects. However, a significant interaction c^monstrated 
that breast feeding has a protective role in relation to RSV-LRIs for those infants of 
mothers with a lower education level. The risk of having a RSV-LRI Inaeases with 
combinations of nsk factors. Being in day care was a significant risk factor in the 7* to 
9-month I age range. The RSV-LRI rate also varies by birth month. A separate case- 
control i study assessed relations of RSV-LRIs with cord serum RSV antibody. Those 
with lower cord serum RSV antibody, who also have minimal breast feeding, were 
found to be espeaally at nsk for RSV-LRIs in the first 5 months of life. Am J Epidemiol 
1991:133:1135-51. 

breast feeding; bronchiolitis; respiratory syncytial viruses; respiratory tract infections; 
risk factors 


Respiratory syncytial virus (RSV) is a ma¬ 
jor cause of serious life-threatening illness of 
the lower respiratory tract in infancy (1). It 
is responsible for yearly epidemics, of ap¬ 
proximately 5-month duration, which are 


closely associated with an increase in the 
numbers of infants and young children hos¬ 
pitalized with lower respiratory tract ill¬ 
nesses (LRI) (2). 

While a variety of risk factors have been 
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shown to be related to RSV infection (3, 4), 
these factors have not always been examined 
concurrently or on a monthly basis. Risk 
factors studied include sex. ethnicity, num¬ 
ber of siblings and crowding, socioeconomic 
status, birth weight, maternal smoking, sea¬ 
sonality and birth month, and other social 
and'family factors. 

A protective effect of breast feeding 
against hospitalization due to RSV infection 
has been demonstrated by some studies (5). 
However, this effect has not always been 
statistically significant when controlling si¬ 
multaneously for a number of confounders 
(4). No significant differences were found, 
in a nonhospiulized population, in the rates 
or distributions of infection with RSV in 
relation to feeding practices (6): however, 
trends toward decreased morbidity in the 
breast-fed group were present, especially in 
the early months of life. These effects have 
also been shown to vary with infant age and 
the amount and exclusivity of breast feeding 
(7-10). 

A number of studies have shown an in¬ 
verse relation between severity of RSV in¬ 
fection and levels of antibody in sera col¬ 
lected near the time of onset of illness (3, 
11). Additionally, higher antibody titers at 
birth are associated with an older age at the 
time of infection (3) and lower rates of RSV 
infection in the first 6 months of life (12). 
Some studies, such as that by Toms et al. 
(13), suggest that maternal antibodies may 
act indirectly by proteaing the mother and, 
hence, reducing the risk of viral transmission 
to the infant in the first month of life; others 
would suggest a more direa role for mater¬ 
nal antibody (14). Also, human colostrum 
has been shown to contain neutralizing ac¬ 
tivity against RSV in vitro (5, 15). Con¬ 
versely, results of trials of inactivated RSV 
vaccine in infants have led to the suggestion 
that antibodies against some components of 
RSV may be involved in the pathogenesis of 
severe bronchiolitis (12, 16). However, the 
relations of breast feeding or breast milk and 
cord serum antibody titer to RSV infeaions 
have not been examined concunently in a 
community population of infants. 

We have examined many of these factors 


in the Tucson Children's Respiratory Study. 
The Children's Respiratory Study is a pro- 
speaive study of respiratory illness in child¬ 
hood. investigating the risk factors for and 
sequelae of acute LRIs in a large cohort of 
infants followed from birth (17. 18); The 
aim of the present investigation is to exam¬ 
ine. prospectively, in this predominantly 
outpatient population of infants the possible 
interrelations of breast feeding. RSV anti¬ 
body at birth, and other factors (sex. eth¬ 
nicity, maternal education, the number of 
others sharing the child's roomi maternal 
smoking, and day care) to the incidence of 
respiratory syncytial virus-associated lower 
respiratory tract illnesses (RSV-LRIs) in the 
first year of life. 

Two approaches are used in our analyses; 
1) In the total population, relations are as¬ 
sessed between RSV-LRIs and all risk factore 
considered, except cord serum RSV anti¬ 
body level; and 2) questions relating to cord 
serum RSV antibody level are addressed in 
a subpopulation using a case<ontroi study 
design. 

MATERIALS AND METHODS 
Total population study 

The study population consisu of 1.179 
healthy infants, enrolled at birth into the 
Tucson Children’s Respiratory Study be¬ 
tween May 1980 and January 1984. and 
includes illnesses observed until December 
1985; Eligible participants were those who 
planned to use the pediatricians of the largest 
local health maintenance organization in 
Tucson. This number (1,179) represents 
those who were followed by the health main¬ 
tenance organization pediatricians during all 
or part of their first year of life. Children 
were given a follow-up time of 12 months if 
parents stated they still used the health 
maintenance organization pediatricians on 
a follow-up questionnaire completed in the 
child's second year of life (1.6 ± 0.35 (mean 
± sundard deviation) years), or if the child 
was seen for a “well-baby” visit between 12 
and 15 months. Other children are assigned 
a follow-up time based on their age at their 
last recorded well-baby visit. 




Source: https://www.industrydocuments.ucsf.edu/docs/lhpxOOOO 
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All LRIs were diagnosed by the pediatri* 
dans, at the time of the office visits for the 
illnesses, according to criteria agreed upon 
by the pediatricians and the investigators 
(17). Nasopharyngeal and throat specimens 
were colleaed at the time of the LRl for 
viral cultures and for examination by im* 
munofiuorescent techniques to detect the 
presence of RSV and other viruses (18). An 
episode was considered to be RSV positive 
if either culture, immunofluorescence, or 
both were positive. 

Information concerning duration of 
breast feeding in the first year of life was 
derived from a combination of data from 
two sources: prospectively from well-baby 
visits and retrospectively from question¬ 
naires completed by parents when enrollees 
were in the second year of life (19.20). There 
was excellent concordance (90 percent) be¬ 
tween the two sources. Priority was given to 
the prospective data that were used for 72 
percent (705/982) of those with information 
from either source. There were 197 (16.7 
percent) infants with insuffident or no in¬ 
formation from either source. Duration of 
breast feeding from both sources was 
grouped into the following categories: none, 
<1 month, 1-3 months. 4-6 months, and 
>6 months. 

Exclusive breast feeding was distinguished 
from breast feeding in combination with 
milk and/or formula using the following 
categories derived from questions asked pro¬ 
spectively at the 2-month well-baby visit: 
breast feeding only at 2 months, breast feed¬ 
ing plus formula at 2 months, and no breast 
feeding at 2 months (milk or formula only). 
Similar variables were derived from infor¬ 
mation collected at the 4-, 6-, 9-, and 12- 
month well-baby visits. Information on 
other faaors considered in this analysis 
came from questionnaires completed by the 
parents at enrollment: maternal education 
(512 years, >12 and 516 years, and >16 
years); the number of persons sharing the 
same bedroom as the child (none, one, and 
two or more persons); birth month (Decem¬ 
ber to February, March to May, June to 
August, and September to November); sex; 
maternal ethnicity (Anglo and others); and 


maternal smoking. Information obtained in 
the second year of life questionnaire as to 
whether or not a child spent >9 hours per 
week in day care was also considered. 

Statistical analysis. The percentage of 
RSV-positive LRIs with respect to all LRIs 
studied virologically was calculated for each 
month during the entire study period (from 
May 1980 to December 1985). Data from 
those months during the study period when 
RSV was isolated were used for subsequent 
analysis. Since RSV occurs in epidemics, 
these were the months when infants were 
considered at risk for RSV-LRIs. During 
these months, the appropriate status was 
assigned to each subjea for each month of 
age in the first year of life, within a subject’s 
follow-up period, e.g., RSV-positive LRI. 
RSV-negative LRI, no RSV virologic study 
done, or no LRI. Only the first RSV-LRI 
episode was considered, and subjecu were 
excluded from analyses in subsequent 
months following a RSV-LRI. For calculat¬ 
ing incidence measures, RSV-negative LRIs 
and those for which no virologic data were 
obtained were ultimately combined with 
cases with no LRI. If any of these cases arc 
misclassified, the resulting bias would be 
toward the null hypothesis of no effect. 
There were 31 LRIs with no virologic infor¬ 
mation, including three in the 1- to <3- 
month age range; removing these from anal¬ 
yses did not affect the results. In addition. 
56 infants were excluded as their follow-up 
times in the first year of life did not include 
a RSV season. 

Two parameters were derived from the 
data. 1) Person-time incidence rates (21) 
expressed the rate of first RSV-associated 
LRIs per 1,000 person-months at risk, cu¬ 
mulated by month of age both overall and 
for factors of interest. The following equa¬ 
tion calculates the person-time incidence 
rate at month m, where m is from I to 12 
months. 


Rate at month m = 

no. of RSV-LRIs (0-m months) ^ ^ 
no. of person-months (0-m months) 


Source: https://www.industrydocuments.ucsf.edu/docs/lhpx0000 
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This measure gives an overall cumulated 
rate per 1,000 per month up to each month 
of age in the first year of life. Plots show this 
rate on the ordinate. 2) Incidence rates per 
100 children at risk for RSV-LRIs were cal¬ 
culated for each month of age. both overall 
and for subcategories of the factors of inter¬ 
est. in order to evaluate effects by month of 
age in the first year of life. 

These incidence measures may frequently 
be referred to as attack rates, since the pop¬ 
ulation is at risk for RSV-LRIs only during 
the limited time period of the RSV' epidemic 
( 22 ). 

The statistical significance of associations 
and trends between the various factors and 
the incidence by month of age was assessed 
bivariately using the x‘ distribution with 
Yates’ correction where appropriate. Rela¬ 
tive risks (RRs) were computed as follows. 

% with RSV-LRIs among 
PR s those with risk factors 
“ % with RSV-LRIs among 
those without risk factors 

Also calculated were 95 percent confidence 
intervals (Cl). Kendall's tau (one-tailed) was 
used as a nonparametric measure of corre¬ 
lation or trend. Data were also evaluated in 
2-month intervals, where rates were similar 
by month. Additionally, variables were com¬ 
bined to assess relative risks of a combi¬ 
nation of risk factors. To assess multi¬ 
variate effects, log-linear modeling was done 
using saturated models, and partial x' statis¬ 
tics were computed to determine statistical 
significance of effects at an a-level of 0.05. 
The partial x' is the difference between the 
goodness-of-fit test statistic (likelihood-ratio 
X^) with and without the term or effect being 
tested. It also has a x^ distribution (one- 
tailed) and can be used to test the hypothesis 
that the effect is zero (23). Adjusted odds 
ratios (OR) were derived from the model 
coefficients. 

RSV antibody case-control study 

The case<ontrol study was limited to the 
larger group of infants of Anglo maternal 
ethnicity. RSV-positive LRls were identified 


in 135 infants with follow-up times of 1 year. 
94 of these were of Anglo maternal ethnicity. 
The latter were matched with Anglo infants 
for sex, and month of birth with infants who 
were also followed for the entire first year, 
but with no LRI. Cord sera were avaiiable 
on 86 matched pairs of Anglo infants who 
also had breast feeding information. 

The level of RSV antibody in cord sera 
was determined as previously described (24). 
Initial l;10 serum dilutions were prepared 
in phosphate-buffered saline with subse¬ 
quent 1:20-1:640 serial dilutions. Sera were 
overlaid onto wells containing RSV-infected 
and -uninfected, acetone-fixed cells and 
incubated at 35-37*C for 30 minutes. 
Wells were washed twice for 5 minutes in 
phosphate-buffered saline and then overlaid 
with appropriately diluted fluorescein 
isothiocyanate-conjugated goat anti-human 
immunoglobulin G (heavy and light chain 
specific); They were incubated at 35-37*C 
for 30 minutes and subsequently washed 
twice in phosphate-buffered saline. Buffered 
glycerol was used as the mounting medium, 
and wells were examined with a Zeiss epiflu- 
orescence microscope for specific granular 
cytoplasmic fluorescence ssl+ in intensity 
to determine the end-point dilution. 

Statistical analysis. Odds ratios were cal¬ 
culated both for single factors and while 
controlling for other factors by stratification. 
Mantel-Haenszel estimates of adjusted odds 
ratios and 95 percent confidence intervals 
were calculated (25). Logistic regression was 
also performed to provide odds ratios while 
controlling for other risk factors. 

All statistical analysis used SPSSX or 
SPSS-PC software and custom programs. 

RESULTS 

Total population study 

Of a total of 460 LRIs in the first year of 
life, 12 (2.6 percent) required the inhint to 
be hospitalized, and 375 (82 percent) had 
virologic studies. There were 148 (39.5 per¬ 
cent) episodes positive for RSV. including 
five repeat RSV infections that were ex¬ 
cluded from analysis. Of the 143 remaining 
RSV-positive LRIs, 123 (86 percent) were 
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diagnosed as bronchiolitis, and 121 (84.6 
percent) were associated with wheezing on 
examination, the majority (94 percent) of 
which were bronchiolitis. Information from 
a nurse-administered parental questionnaire 
at a convalescent visit indicated that the 
duration of illnesses ranged from <1 week 
(7 percent) to >3 weeks (18 percent), with a 
maximum frequency of 32 percent of ill¬ 
nesses lasting 7-10 days. Two cases diag¬ 
nosed as bronchiolitis were hospitalized. In 
addition, there were 67 other LRIs associ¬ 
ated with wheezing but not with RSV. Of 
the 375 LRIs studied virologically, RSV was 
detected most often with 39.5 percent, fol¬ 
lowed by parainfluenza virus type 3 in 34 (9 
percent) instances, none of which was a re¬ 
peat infection; detection rates were 1-5 per¬ 
cent for the other viruses assayed (parainflu¬ 
enza virus types 1 and 2, influenza virus 
types A and B, adenoviruses, enteroviruses, 
cytomegalovirus, and rhinovirus). 

The monthly distribution of the percent¬ 
age of positive RSV results among all LRIs 
studied virologically for children <1 year of 
age was similar for each study year. Study 
years were combined, therefore, and figure 
1 shows the combined distribution by month 
for the study years 1980-1985. RSV is 
clearly epidemic in nature, occurring from 
Octo^r to April and peaking in January. 
This distribution compares well with that for 


positive RSV results among all LRIs (n = 
1.052) diagnosed in the studv until Oaober 
1986(17). 

Table 1 indicates the distribution of the 
study population by the various risk faaor 
categories of interest considered in this 
analysis. Not all subjects had complete seu 
of information. There were a number of 
significant relations within this set of vari¬ 
ables. Infants who were breast-fed the long¬ 
est were more likely to have Anglo non¬ 
smoking mothers with more education, to 
have fewer persons sharing the bedroom, 
and to be less likely in day care {p < 0.005, 
adjusted for multiple comparisons). Neither 
birth month nor sex was associated with any 
other risk factor considered in this analysis. 

Incidence rate per 100 infants by month. 
The incidence of RSV-LRIs per lOO infants 
by month of age (figure 2) is fairly constant 
during the 3- to 7-month age range at 3.7- 
4.0 per 100 infants at risk each month, after 
which it decreases. No RSV-LRIs were ob¬ 
served before 1 month of age. Rates were 
similar in the 2-month intervals after 1 
month of age, and subsequent analysis of 
incidence rates per 100 children combined 
data into 2-month intervals as follows; 1- 
<3 months, 3-<5 months, 5-<7 months, 
7-<9 months, and a final interval of 9-<12 
months. Two RSV-LRIs identified at 12 
months are excluded. 



JAN FEB MAR APR M.^r JUN JUL AUG SEP OCT NOV DEC TOTAL 


FIGURE t Pos^ respiratory syncytial virus results trf percentage amor^g aV lower respiratory tract messes 
, studied viroiogcaliy by monm in a heaim maintenarK^e orgamzaton study population. Tucson, Anzora (19S0-1985). 
RSV-Li^l, raspFatory syfK:yt!al vifusHissocrtt^ lower respiratory tract mess; N, number of cases. 


Source: https://www.industrydocuments.ucsf.edu/docs/lhpx0000 
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TABLE 1. DIstrtbuttbn of tocton contMorod in a 
hMWi maintananca orsaniiatton atudy population, 
Tueaon, Afteona, 19M-1MS 



No 

s 

Duration of braast faeding 
None 

157 

13 

<1 month 1 

53 

4 

1-3 months 

235 

20 

4-6 months 

152 

13 

>6 months 

385 

33 

Missing information 

197 

17 


Exclusivity of brass: feed¬ 
ing at 2 months 


Exclusively breast-fed 

458 

39 

Breast formula 

236 

20 

No breast feeding 

335 

28 

Missmg information 

150 

13 

Maternal education 

sl2 years 

375 

32 

>l2-sl6 years 

593 

50 

>16 years 

206 

18 

Missing information 

5 

<1 

No. shanng same room 

Nor>e 

689 

58 

One 

299 

25 

Two or more 

167 

14 

Missing information 

24 

2 

Birth month 

Jan uary-M arch 

198 

17 

April-June 

289 

24 

Jufy-September 

366 

31 

October-December 

326 

28 

Sex 

Male 

575 

49 

Female 

601 

51 

Missing information 

3 

<1 

Ethnicity 

Anglo 

874 

74 

Hispanic 

221 

19 

Other 

81 

7 

Missing information 

3 

<1 

Maternal smokirvQ 

Yes 

204 

17 

No 

972 

82 

Missing information 

3 

<1 

Daycare 

Yes 

467 

40 

No 

532 

45 

Missing information 

160 

15 

Total 

1,179 

100 


Table 2 shows univariate relations be* 
tween the risk factors considered and the 
incidence of RSV-LRIs per 100 children 
between the ages of 1 and <3 months. (Rel¬ 


ative risks are included as risk ratios with 
confidence intervals.) For breast-feeding sta¬ 
tus. RSV-LRI rates were similar in the cat¬ 
egories of <1 month and no breast feeding 
(4.7 percent and 6.9 percent, respcaively), 
which were combined into one category 
called “minimal” breast feeding. The relative 
risk of RSV-LRIs associated with minimal 
breast feeding at this age was 2.5. In addi¬ 
tion. the relative risk increased from 2.2 for 
those who were breast-fed and also given 
formula to 4.0 for those given formula or 
milk only, when compared with those who 
were exclusively breast-fed at 2 months of 
age. with a statistically significant trend 
(p s 0.01). Similar trends of borderline sig¬ 
nificance were observed when considering 
RSV-LRIs at l-<2 months and 2-<3 
months of age. 

No other significant protective effects of 
breast feeding were observed at any other 
age up through 12 months. (The RRs for 
having a RSV-LRI with minimal breast 
feeding for other age intervals were as fol¬ 
lows: 3-<5 months. RR = 0.9: 5-<7 
months. RR = 0.7; 7-<9 months, RR * 

1.2; 9-< 12 months. RR = 0.33.) Breast feed¬ 
ing at the time coincident with the month 
of age being analyzed also showed no addi¬ 
tional protective effect. 

Several factors other than breast feeding 
are also significantly related to the incidence 
of RSV-LRIs in the first year of life. Infants 
of mothers with a high school education or 
less had a higher incidence (5.3 percent) of 
RSV-LRIs between 1 and <3 months com¬ 
pared with 1.7 percent in the infants of 
mothers with more education (table 2). 
There was no significant difference in the 
incidence of RSV-LRIs when comparing in¬ 
fants of mothers with 12-16 years and >16 
years of education. No significant trends 
associated with maternal education were ob¬ 
served beyond 3 months of age. 

The incidence of RSV-LRIs per 100 chil¬ 
dren between I and <3 months was signifi¬ 
cantly higher in males (4.3 percent) com¬ 
pared with females (1.3 percent) (table 2). 
However, this effect was predominantly due 
to Hispanic males; 44 percent of 16 infants 
between 1 and <3 months of age with RSV- 


Source: https://www.industrydocuments.ucsf.edu/docs/lhpx0000 
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FIGURE 2. Rates of respiratory syncytial virus-associated lower respiratory tract illnesses in tfie first year ofi life, 
in a neaitn maintenance organization study population. Tucson. Anzona (1980-1985) RSV-LRI. respH^atory syncytial 
virus-assooated lower respiratory tract illness. N; numoer of cases. (For rates atMve. see Materials and Methods 
f6r> calculation) 


LRIs were Hispanic males: none was an 
Hispanic female. This also accounts for the 
significantly higher incidence of RSV-LRls 
between I and <3 months of age among 
infants of Hispanic origin compared with 
Anglos (table 2). No consistent trends were 
obser%ed beyond this age in the relation of 
RSV-LRls to sex or ethnicity. 

There was a significant increase in the 
RSV-LRI incidence in association with in¬ 
creasing numbers of others sharing the same 
bedroom with the child from 1-5 months of 
age. with trends of borderline significance 
from b to 12 months. Table 2 shows a sig¬ 
nificant trend for rates between 1 and <3 
months of age. with a relative risk of 1.6 for 
one person sharing and 4.7 for two or more 
persons sharing compared with none shar¬ 
ing. At 3-<5 months, the equivalent relative 
risks are 3.9 and 6.1. again with a significant 
trend (p < 0.002). 

Between 7 and <9 months of age. those 
in day care had an incidence rate of RSV- 
LRls of 6.7 per 100 children versus 2.4 for 
those not in day care (x* “ 4.4. p = 0.04). 
Between 9 and <12 months, the same trends 
were seen, but they were of borderline statis¬ 
tical significance. No significant trends re¬ 


lating day care to RSV-LRls were seen below 
7 months of age. 

Maternal smoking was not related to the 
incidence of RSV-LRls at any age in the first 
year of life. 

Incidence rate per 1,000 person-months. 
The cumulated rate of RSV-LRls per 1.000 
person-months, from 1-12 months of age. is 
superimposed on figure 2. This rate is low- 
in the first few months (12/1,000 person- 
months). increases until 6 months of age 
(26/1.000 person-months), and then levels 
off. This cumulated measure acts as a 
smoothing function in that it reduces the 
amount of variation or fluctuations present 
in the data by month. Although the inci¬ 
dence per 100 children is fairly constant 
between 3 and 7 months, the person-time 
incidence rate (per 1.000 person-months) 
increases until 7 months, since it is con¬ 
strained by the low initial rate, and increases 
as successive RSV-LRI occurrences and 
person-months are added. After 6-7 
months, the cumulated measure levels off as 
the incidence per 100 children by month 
decreases. The person-time incidence rate of 
RSV-LRls for the entire first year of life is 
26.4 per 1,000 infants per month. 


Source: https://www.in(dustrydocuments.ucsf.e(du/docs/lhpx0000 
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TABLE 2. Single-factor ralationi with RSV-LAItf batwaan 1 and <3 months of aga, in a haalth 
maintananca organiaation study popuiatidn* Tucson, Ahaona, 1360-1985 


Vanab(« 


NO- 


RSV^Rls 


RRT 


p value 
{Kendall s tau) 


Breast feeding 


None-<l! month 

114 

53 

2.5 (Q.9-7.0)T 

0.04 

1 month or more 

380 

2.1 



Amount of breast feed- 





mg at 2 months 





Pormula and/or milk 

177 

5.1 • 

4 0(11-141) 

C.01 

Breast + formula 

105 

29 

2.2(0;5-10S) 

NSt 

Exclusively breast-fed 

234 

1.3 



Maternal education 





sl2 years 

170 

53 

3.1 (1.2-82) 

0.01 

>12 years 

409 

1.7 



Sex 





Male 

280 

4.3 

3.2 (1.0-9.8) 

0.02 

Female 

297 

13 



Ethnicity 





Hispanic and other 

148 

47 

2.3(0.9-6.0) 

0.05 

Anglo 

431 

2.1 



No. shanng child's 





room 





Two or more 

74 

8 ! 

4 7(1.6-14 2) 

0.001 

One 

147 

2.7 

1.6 (0.5-5S) 

NS 

None 

349 

17 



Maternal smoking 





Yes 

108 

2.8 

10(0.3-3.5) 

NS 

No 

471 

28 




• Trend p « 0 01. •• trend p » 0 007 

t:RSV>LRt. respiratory syncyttai v»rus*associated lower respiratory tract illness; RR^ relative nsk (ratio) (percentage with RSV- 
LRis among those with nsM factor/percentage with RSV-LRis among those without nsK factor);: NS. not s»gnificani. 

X Numoers n iparentneses. 95% confidence interval^ 


Figure 3 indicates the rates of RSV-LRIs 
per 1.000 person-months differentiated by 
the duration of breast feeding in three cate¬ 
gories (minimal, 1-6 months. >6 months). 
Through 5 months of age. those who receive 
minimal breast feeding appear more likely 
to have RSV-LRls than those who arc 
breast-fed longer. After 5 months of age, 
there appears to be little or no protective 
effect. These trends are statistically signifi¬ 
cant using the distribution (p < 0.05) at 
l-<2 months only and of borderline signif¬ 
icance between I and <3 months of age 
when considering minimal breast feeding 
versus other categories combined. The use 
of different category combinations (includ¬ 
ing none. <1-month, and 1- to 3-month 
breast feeding) confirmed that the significant 
difference was consistently between minimal 
and >l-month breast feeing in the 1- to 


<3-month age range, consistent with the 
analysis of the incidence per 100 infants by 
month of age. 

Figure 4 illustrates how the incidence rate 
per I .(X)0 person-months (person-time inci¬ 
dence rate) varies by month of age according 
to birth month. TTie distribution of inci¬ 
dence rates is displaced along the .r-axis. 
depending on when a child was bom in 
relation to the RSV season. For those bom 
in the first half of the RSV season (from 
Oaober to December), the rate increases 
until 5 to 6 months of age, whereas the rate 
for those bom in the latter half of the RSV 
season remains fairty constant until the next 
RSV season is encountered. The distribu¬ 
tions of those bom 1-3 and 3-6 months 
prior to the RSV season are displaced along 
the jf-axis accordingly. 

Considering the entire first year of life, the 


Source: https://www.industrydocuments.ucsf.edu/docs/lhpx0000 
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FIGURE 3. Per$on*time incidence rates of respiratoiy syncytial virus-associated tower respiratory tract illnesses 
up to 12 months of age by breast feeding, in a health maintenance organization study population. Tucson. Anzona 
(1980-1985). RSV-LRI, respiratory syncytial virus-associated tower respiratory tract rtiness. (See Matenais and 
Methods for calculation of person-time inodence rates.) 





FIGURE 4 « Persorvtime incidence rates of respiratory syncytial virus-assoctated tower respiratory tract illnesses 
up to 12 months of age by birth month tn a health maintenance organization study population. Tucson. Anzona 
(1980-1985). RSV-LRI. respiratory syncytial virus-associated tower respiratory tract illness: mo. month. (See 
Matenais and Methods for calculation of person-time inodeiKie rates.) 


incidence of RSV-LRIs was 16.7 for those 
born from July to September and 15.6 for 
those bom from October to December, com¬ 
pared with 9.5 and 11.7 for birth months 


January-March and April-June. respec¬ 
tively. Combining these categories gives an 
incidence of 16.2 percent for those bom 
from July to December, which is signifi- 


Source: https://www.industrydocuments.ucsf.edu/docs/lhpxOOOO 
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cantly different from the incidence of 10.8 
percent for those bom from January to June 
(x- = 5.16;p<0.02). 

Multivariate analysis. Variables consid¬ 
ered for multivariate analysis were those that 
had shown some statistically significant as¬ 
sociation with the incidence of RSV-LRIs 
and an elevated relative risk during each 2- 
monih age interval. Variables included were 
the following; duration (minimal versus >1 
month) and exclusivity of breast feeding 
(breast only, breast plus formula, formula/ 
milk only at 2 months): maternal education: 
number sharing the child’s room; sex; and 
ethnicity. (Maternal smoking showed no sig¬ 
nificant contribution to multivariate analy¬ 
sis when investigated.) Day care was in¬ 
cluded in analyses after 7 months of age. All 
variables were collapsed into dichotomous 
categories (except the exclusive breast¬ 
feeding variable) as follows: maternal edu¬ 
cation. <12 years versus >12 yean; none/ 
one sharing the room versus two or more; 
.Anglo versus Hispanic and other ethnicities. 
For each 2-month age interval, log-linear 
analysis was used to assess relations between 
RSV-LRIs and other risk factors. 

At l-<3 months of age. relations between 
RSV-LRIs. exclusiv ity of breast feeding, and 


other risk factors were evaluated. No direa 
effect remained for exclusivity of breast feed¬ 
ing after controlling for all other variables. 
However, there was a significant interaction 
between the incidence of RSV-LRIs. years 
of maternal education, and exclusivity of 
breast feeding (partial x^ P < 0 01). after 
accounting for all other effects. This inter¬ 
action is shown in figure 5. It is apparent, 
although cell sizes are small, that in the lower 
maternal education category, there is a sig¬ 
nificant increasing trend in the incidence of 
RSV-LRIs between I and <3 months of age. 
from exclusively breast-fed infants (0.0 per¬ 
cent) to breast- and formula-fed infants (3.3 
percent) to those fed formula or milk only 
(9.6 percent) (tau p - 0.02). The odds ratio 
for having a RSV-LRI in those infants of 
mothers with a low educational level who 
were not breast-fed was 6.8 (95 percent Cl 
0.8-56.0). This effect was seen with trends 
of borderline significance in Anglo males 
and females and in Hispanic males, although 
numbers are small; there are no RSV-LRIs 
in Hispanic females in this age range. There 
is no such association in the higher maternal 
education category. An equivalent analysis 
substituting duration for exclusivity of breast 
feeding gave similar results. 



FIGURE 5. inckJenc* rates ol respiratory syncytial virus-assocaateU lower respiratory tract illnesses between 1 
and <3 months of age by maternal education and breast-feeding status, in a health maintenance organization study 
population. Tucson. Anzona (1980-1985) RSV-LRI. respiratory syncytial virus-associated lovrer respeatory tract 
illness: N. number of cases. 


Source: https://www.industrydocuments.ucsf.edu/docs/lhpx0000 
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After accounting for all other interactions 
and effects at l-<3 months of age. signifi¬ 
cant direct effects remained only for sex 
(partial x*. P - 0.04) (OR * 1.6; 95 percent 
Cl 0.7-3.7) and for number sharing the 
child's room' (partial x^. P - 0.03) (OR = 
5.3; 95 percent Cl 2.3-12.2). The bivariate 
relation seen between RSV-LRls and ethnic¬ 
ity at this age was not significant after con¬ 
trolling for other effects, mainly because it 
is observed as an interaction among RSV- 
LRls. sex, and ethnicity (partial x\ P < 
0.03). 

Table 3 shows different combinations of 
three risk factors (two or more sharing the 
child's room, low maternal education, and 
minimal breast feeding) assessed in relation 
to RSV-LRls. The relative risk of having a 
RSV-LRl increases from 4.0 for those who 
had two or more persons sharing their room, 
to 5.6 for those who also have a low maternal 
education, to 8.0 when little or no breast 
feeding is included; all combinations are 
highly significant. Similar relations were ob¬ 
served in both males and females and for 
both ethnic groups, although the trends did 
not always reach statistical significance. 

Log-linear analyses performed for other 2- 


month age intervals showed that direa ef¬ 
fects persisted only for sharing the room with 
two or more people in the 3- to <5-month 
age range (OR = 3.7; 95 percent Cl 1.6-8.7; 
partial x^ /> < 0.01) and a smaller effect for 
day care in the 7- to <9-month age range 
(OR “ 1.4; 95 percent Cl 0.7-2.9; partial 
X*, p < 0.03), after controlling for other 
variables and effecu. 


The cord serum RSV antibody titer in the 
86 matched pairs ranged from <10 (unde¬ 
tectable) to 2,560. The distribution was pos¬ 
itively skewed (3.6) with a median value of 
80. A logio transformation (assigning the 
value of 5 to undetecuble titers) reduced the 
skew to 0.06, giving a geometric mean of 
117 (standard deviation. 3.5). Because of its 
distribution, the cord serum RSV antibody 
titer was considered as a categorical variable, 
initially in four categories: 0-20. 40-80. 
160-320. and >640. There was a distinct 
drop in the percentage of RSV-LRls in the 
last two categories. Subsequently, two cate¬ 
gories were used for analysis: 0-80 (low-titer 
group) and s 160 (high-titer group), which 


RSV antibody casa-control study 


TABLE 3. Muitivariabtt relationa with RSV-LRIt* batwMn 1 and <3 month* o( ag*. in a haalth 
maintananca organixation ttudy population, Tucson, Ariiona, 1980-1M5 


VanaM 

No. 

RSV-LRls 

(%) 

RR* 

p value 
(KendaM s tau) 

Two or more sharing 





room 

74 

8.1 

4.0 (1-5-10.7)t 

0.002 

Nona or ooa shanng 





room 

476 

2-0 



Two or mora sharing 





room and matama) 
aducation sl2 years 

43 

11.6 

S.6 (2.0-15.3) 

0.0001 

AM other combinations of 





sharing and maternal ^ 
aducation 

527 

2.1 



Two or mora Shanng 





room, maternal educa¬ 
tion si2 years, and 
minima) breast feeding 

21 

19.0 

8-0 (2.8-22.8) 

0 00001 

AM other combinations of 





sharing, maternal edu¬ 
cation. ar>d feeding 

505 

24 




* ASV4AI. resp<'atoiy syncytial vnis-asscoatee iow*t respiratory traa iuntss: RA. reiativ* risk (ratio) (percantage witn ASV- 
LRlS tmortg thos* witfi risk with RSV-LRls »mong those without nsk factors), 

t, NumDers m iparantheses. 95% confidenc* mtarvai 
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divides the distribution approximately at the 
median. 

In the first year of life, the percentage of 
RSV-LRIs in those with a low cord serum 
RSV antibody titer was 56.3 compared with 
44 percent in the high-titer group, with an 
OR for having a RSV-LRI with lower cord 
serum RSV antibody levels of 1.67 (95 per¬ 
cent Cl 0.9-3,1; P = 0.13). Similar trends 
were seen in the 57 matched pairs <7 
months of age (55 percent vs. 43 percent: 
OR =* 1.66; 95 percent Cl 0.8-3.5) and in 
the 22 matched pairs from 7 to 12 months 
of age (59 percent vs. 44 percent; OR = 1.81; 
95 percent Cl 0.6-5.3). Stratifying and ad¬ 
justing for breast feeding gave a Mantel- 
Haenszel odds ratio of 1.6 (95 percent Cl 
0.9-3.0; x‘, P < 0.1). Stratifying and adjust¬ 
ing for maternal education also gave an odds 
ratio for having a RSV-LRI with lower cord 
serum RSV antibody of 1.6 (95 percent Cl 
0.9-3.0; x^. P < O.i) with no evidence of 
interaction. 

However, a combination of three risk fac¬ 
tor categories, i.e., lower cord serum RSV 
antibody, lower maternal education, and 
minimal breast feeding, gave an increased 
odds ratio of 4.4 (95 percent Cl 1.1-18.3; 
x^ p < 0.05), compared with infants in the 
reference group who were breast-fed, had 
higher cord serum RSV antibody, and had 
higher maternal education. All other com¬ 
binations of risk factor categories gave an 
odds ratio of 1.6 (95 percent Cl 0.8-3.2; x^ 
p < 0.25), compared with the reference 
group. 

Using logistic regression to assess the re¬ 
lation between RSV-LRIs and antibody 
level while controlling for maternal educa¬ 
tion and breast-feeding status gave an odds 
ratio for having a RSV-LRI with a low anti¬ 
body level of 1.6 (95 percent Cl 0.8-2.9; 
p < 0.1). Low maternal education was as¬ 
sociated with an odds ratio for having a 
RSV-LRI of 2.5 (95 percent Cl 1.2-5.2; 
p < 0.01). Breast feeding was not a signifi¬ 
cant contributor to this model, and no ad¬ 
ditional risk associated with an interaction 
between low cord scrum RSV antibody and 
minimal breast feeding was demonstrated. 

Since cases were matched with controls 


for birth month and sex, there was no rela¬ 
tion between these factors and RSV-LRIs in 
this case-control subgroup. However, those 
bom from January to June were more likely 
to have a higher cord serum RSV antibody 
titer (>80) than were those bom from July 
to December (64 percent vs. 42 percent; x*. 
p - 0.01). There was no statistically signifi¬ 
cant relation between age at the time of the 
RSV-LRI and the level of cord serum RSV 
antibody. 

Of the 86 matched pairs. 25 matches were 
in the age range of <5 months, which pro¬ 
vided an adequate number to analyze, at 
least bivariately. In this younger age range, 
there was no association between RSV-LRIs 
and RSV antibody level (OR “ I 0; 95 per¬ 
cent Cl 0.3-3.0; x ’. P “ 1-0). However, the 
odds ratio for having a RSV-LRI with min¬ 
imal breast feeding was 5.4 (95 percent Cl 
1.0-28.8: x^ P“ 0i08). The relation between 
having a RSV-LRI and low maternal edu¬ 
cation had an odds ratio of 2.7 (95 percent 
Cl 0.8-9.5: x^. P - 0.2). When both breast¬ 
feeding status and cord serum RSV antibody 
were considered, 100 percent (6/6) of those 
with lower cord serum RSV antibody, who 
were minimally breast-fed, had RSV-LRIs, 
compared with 35 percent (7/20) of those 
with lower cord blood RSV antibody who 
were breast-fed. (The OR is undefined as all! 
cases who were minimally breast-fed had 
RSV-LRIs; x^ P — 0.02.) Conversely, there 
was no significant association between 
breast-feeding status and RSV-LRIs in 
those with higher cord serum RSV antibody 
(OR * 1.0; 95 percent Cl 0.1-8.6; x\ 

p- 1.0). 

DISCUSSION 

A statistically significant protective effect 
of breast feeding against RSV-LRIs has been 
observed in this population. As in other 
studies (6, 9), it is relatively subtle and best 
demonstrated in those with lower socioeco¬ 
nomic sutus. The effect in its simplest bi¬ 
variate mode is seen during the first few 
months of life only, this b demonstrated in 
both the larger survey sample and the case- 
control study. However, the independent 
significance of breast feeding does not with- 
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Stand controlling for other implicated faaors 
(number sharing child’s room, maternal ed¬ 
ucation, sex): it remains statistically signifi¬ 
cant as an interaction with maternal educa¬ 
tion. Infants of mothers with a high school 
education or less appear to be protected 
against having RSV-LRIs by breast feeding 
in general and more so by exclusive breast 
feeding, but significantly only up to 3 
months of age. 

Others have documented the importance 
of the level of maternal education as a risk 
factor for infections (26). Although the latter 
study showed only marginal significance of 
a protective breast-feeding effect in those 
with 12 years of education and a nonsignifi¬ 
cant trend in those with <12 years, the lack 
of any protective effect in those with > 13 
years of education is consistent with our 
findings. 

The number of others sharing the same 
room with the index child, as a measure of 
crowding, was clearly an important risk fac¬ 
tor for RSV-LRIs, especially when there 
were two or more sharing. In addition, the 
risk increased with a combination of lower 
socioeconomic status conditions plus mini¬ 
mal breast feeding. In other studies, various 
indices of crowding have been shown to be 
important in RSV infections (4) and in acute 
bronchiolitis (27, 28). The number of sib¬ 
lings has been shown to have an impaa on 
infection and LRIs (10, 27-29). Although 
we have not considered separately the num¬ 
ber of siblings as a risk factor, it was highly 
correlated with the number of persons shar¬ 
ing the child's room. 

The case-control study shows a small pro- 
teaive effect against RSV-LRIs for those 
infants having higher cord serum RSV anti¬ 
body titers, compared with those with lower 
levels. Those with lower cord scrum RSV 
antibody titers, who also had minimal breast 
feeding, were especially at high risk for a 
RSV-LRI in the first few months of life. The 
smaller number of cases in the case-control 
study limits the number of risk factors that 
can be consideredi However, it is clear that 
combinations of risk factors which include 
lower cord RSV antibody increase the like¬ 
lihood of a child having a RSV-LRI. The 


relative risk of having a RSV-LRI increased 
from 1.6 for those with lower cord serum 
RSV antibody to 2.2 for those who also had 
minimal breast feeding to 4.4 for those who, 
in addition, had a lower maternal education. 
We find no evidence to support the hypoth¬ 
esis (12, 16) that a higher cord serum RSV 
antibody titer mav increase susceptibilitv to 
RSV-LRIs. 

In developing nations, the evidence for a 
protective effect of breast feeding is thought 
to be more conclusive (8,30). It seems likely 
that any protective effect of breast feeding 
demonstrated in the more developed nations 
would be observed mainly in those segments 
of the community where infection would be 
more probable, e.g., as found in the present 
study, in conditions of lower socioeconomic 
status (me^ured here by maternal education 
and/or crowding), which may approximate 
those of the less developed world. Wright et 
al. (19) have shown in this same population 
a protective effea of breast feeding in rela¬ 
tion to early wheezing LRIs, especially in 
crowded conditions. 

It is plausible to speculate that there may 
be several effects of breast feeding on the 
lung. There may be an effect on lung devel¬ 
opment (31), possibly mediated by growth 
factors (32-34). Also, there may be addi¬ 
tional immunologic benefiu of breast feed¬ 
ing. There is also the possibility that the act 
of breast feeding itself limits the chances of 
infection by reducing the number of persons 
who have regular contact with a young 
infant. 

Two potential mechanisms of protection 
have been demonstrated. I) This and other 
studies relate infant RSV antibody levels 
inversely to various aspects of RSV infec¬ 
tion, including severity and age (3. 11). 2) 
Human colostrum has been shown to con¬ 
tain neutralizing activity (partly immuno¬ 
globulin A) against RSV in vitro (5, IS). 
However, the method of acquiring antibody 
as well as its mode of action may not nec¬ 
essarily involve breast feeding. This study 
shows no additional protection associated 
with breast feeding against RSV-LRIs in 
those who already have a higher cord serum 
RSV antibody level, compared with a pro- 
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tective efTect of breast feeding in those with 
lower cord blood titers. The nature of this 
effect is speculative and may or may not 
involve passively acquired antibody from 
breast milk. Cell sizes for these analyses are. 
however, very small. Interestingly, some 
have suggested that, since infants have been 
shown through radiologic studies to aspirate 
milk during feeding, the immunoglobulin A 
localized in the respiratory tract might pro¬ 
tect against severe respiratory infection (5). 

Considering birth month. Carlsen et al. 
(27) have shown that those born during the 
summer months who were approximately 6 
months old at the time of the RSV outbreak 
were most at risk for RSV bronchiolitis. Our 
analysis is consistent with this finding, since 
the highest incidence rate (per 100 children) 
over the entire first year was found for those 
bom between July and September. Glezen 
et al. (3) have also shown a three times 
greater risk of RSV infection for infants bom 
during the 6-month period ending with the 
peak of the epidemic. In the Children's Re¬ 
spiratory Study population, the relative risk 
of having a RSV-LRl in the first year of life 
if bom between July and December was 1.5 
times more than for those bom from Janu¬ 
ary to June. In addition, the cord serum 
RSV antibody titer was significantly lower 
for those bom between July and December, 
compared with those born between January 
and June. 

The epidemic nature of RSV as observed 
in other studies (35) was confirmed in this 
population. The simple incidence rate for 
RSV-LRIs in this population was 12 per l(X) 
children in the first year of life, considerably 
higher than the infeaion rate of 3 per 100 
children per year up to 2 years of age ob¬ 
served by Glezen et al. (35). (The incidence 
for parainfluenza virus type 3 LRIs in this 
population (data not shown) was com¬ 
parable at 2.9 to the 2 per 100 children 
observed by Glezen et al. (35).) Advances 
made in lateratory techniques over the past 
decade and our surveillance method prob¬ 
ably account for many of the discrepancies 
between the studies. In the Children’s Re¬ 
spiratory Study, cultures for vimses have 
been positive in >60 percent of the LRIs 


cultured. This is nearly two times greater 
than the isolation rates reported in earlier 
studies (18). 

Others (1, 36) have commented on the 
“relative sparing” of infants of < I month of 
age from RSV bronchiolitis. This phenom¬ 
enon was seen also in the Children’s Respi¬ 
ratory Study population: no RSV-LRIs were 
observed up to <1 month of age and rela¬ 
tively few up to <3 months of age. Parrott 
et al. (36) found that the frequency of RSV 
infection did not vary widely with age be¬ 
tween 1 and 18 months in those whose 
respiratory illness did not require hospitali¬ 
zation, with a maximum frequency of RSV 
infection at 2 months of age. In contrast, 
among those who were hospitalized, there 
was a distinct peak at 2 months of age. In 
this study, the peak incidence of RSV-LRIs 
is between 3 and 6 months of age. Clearly _ 
different populations have different age dis¬ 
tributions of RSV-LRIs. It is interesting and 
provocative to note that the rate of breast 
feeding in the US population, both exclusive 
and supplemented with formula, has in¬ 
creased from 1955 to 1982 (37). Breast¬ 
feeding rates were considerably lower in the 
early 1970s (13.9 percent at 2 months of age 
in 1971) than in the 1980s (47.5 percent at 
2 months in 1984) (37). The latter compares 
with 59 percent breast feeding at age 2 
months in the Children’s Respiratory Study- 
population. This increase in breast-feeding 
rates could explain the later peak incidence 
of RSV-LRIs in the Children's Respiratory 
Study population in the 1980s compared 
with the outpatient results of Parrott et al. 
(36) in the 1970s. 

In this population, it appears that males 
are more susceptible to RSV-LRIs in the 
early months of life; this effect was predom¬ 
inantly in Hispanic males. Other epidemio¬ 
logic studies have shown that males are more 
likely than females to have RSV-LRIs up to 
5 years of age (35), to be hospitalized (36). 
or to have more severe infections (3). Addi¬ 
tionally, Glezen et al. (3) have observed a 
possible excess of infants of Hispanic origin 
hospitalized with RSV infections. In this 
study, it seems that the increased risk for 
RSV-LRIs associated with ethnicity was en- 
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tirely due to increased RSV-LRIs in His¬ 
panic males. This phenomenon deserves fur¬ 
ther investigation. 

There may be some anatomic reasons why 
males have more lower respiratory tract 
symptomatology with RSV infections. As we 
have previously shown (31). low lung func¬ 
tion predates the onset of wheezing LRIs, 
suggesting that infants who are bom with 
smaller airways may be at greater risk for 
airway obstruction and increased respiratory 
symptomatology with a viral infection. We 
have also previously demonstrated that 
males are more likely to have smaller air¬ 
ways for their lung size than females (38). 
This potentially could put them at increased 
risk for symptomatology with viral infec¬ 
tions. This would clearly be of more clinical 
importance in the first few months after 
binh before considerable growth has 
occurred. 

The findings in other studies of associa¬ 
tions between day care and increased LRIs 
(10. 27) are confirmed in this population for 
RSV-LRIs. The increase in relation to day 
care was observed, however, only between 7 
and <9 months of age. The effect at this age 
also withstands controlling for other con- 
founders. It seems plausible that the effect 
of day care was seen at this time because 
infants are more likely to be in day care after 
6 months. Retrospective colleaion of more 
detailed day-care information, including age 
at the time of care, is currently in progress, 
and its analysis will be the subject of future 
investigations. 

Regarding maternal smoking, no effect of 
any significance on RSV-LRIs has been 
demonstrated in this analysis, particularly in 
the early months of life. Carlsen et al. (27) 
also showed no effect of parental smoking 
in infants hospitalized with acute bronchiol¬ 
itis compared with controls, although smok¬ 
ing rates of all parenu were high. Others, 
however, have demonstrated a highly signif¬ 
icant relation between parental smoking and 
LRIs in a community population (29), bron¬ 
chiolitis in' a nonhospitalized case-control 
study (28). and wheezing illnesses in atopic 
babies (39). A relation between maternal 
smoking, particularly >20 cigarettes per day. 


and all LRIs (wheezing or nonwheezing) has 
been demonstrated in our study population 
for the first year of life (40). We have not 
examined quantity of cigarettes smoked in 
this month-by-month analysis because of 
smaller numbers. 

Some studies have been criticized recently 
for lacking methodological standards to cope 
with sources of bias (41-43). Since enrollees 
in the Children's Respiratory Study planned 
to use the participating health maintenance 
organization which serves an employed 
population-extreme upper and lower socio¬ 
economic status groups may be underrep¬ 
resented. as discussed previously (17). 
However, we have also previously concluded 
that the illnesses observed in the first year of 
life are comparable to those described in 
other ambulatory populations, and appro¬ 
priate surveillance methods have been used 
(18). A priori criteria were used to establish 
the presence of LRI. upon which informa¬ 
tion was collected prospectively. Also, infor¬ 
mation on feeding practices was collected 
prospectively and. although personnel re¬ 
cording such information were not blinded 
to any LRI outcome, this was only one of 
many factors considered in the Children's 
Respiratory Study. Some retrospective in¬ 
formation was used, but there was excellent 
concordance between the prospective and 
retrospective data. Additionally, the data 
collected provided information on exclusive 
breast feeing. Multivariate analyses have 
also assessed effects while controlling for 
other factors and their interactions. 

In summary, this prospective study in a 
large community population has demon¬ 
strated that a variety of factors appear to 
increase an infant's risk for having a RSV- 
LRI, especially in the early months of life. 
These factors could be categorized into two 
parts: 1) likelihood of exposure to infection, 
including crowding and low socioeconomic 
status, day care, and birth month: and 2) 
host susceptibility to infection, including 
lower cord serum RSV antibody levels, 
being male, and being minimally breast-fed. 
Qearly, there are other associations between 
variables and categories; for example, cer¬ 
tain birth months are associated with higher 
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cord scrum RSV antibody levels. Combina¬ 
tions of factors greatly increase the risk of 
having a RSV-LRI. In addition, breast feed¬ 
ing appears to modify the risk of having a 
RSV.LRI and provides protection in con¬ 
ditions of lower socioeconomic status where 
exposure may be greater. 
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